4                             PRELIMINARY.
moving point describes it while passing round the figure. This is true whether the polygon be closed or not. If closed, then, as long as it is not crossed, this sum is four right angles,—an extension of the result in Euclid, where all reentrant polygons are excluded. In
the star-shaped figure <^L, it is ten right angles, wanting the sum of the five acute angles of the figure; i.e. it is eight right angles.
16.    A chain, cord, or fine wire, or a fine fibre, filament, or hair, may suggest, what is not to be found among natural or artificial productions, a perfectly flexible and inextensible line.   The elementary kinematics of this subject require no investigation. The mathematical condition to be expressed in any case of it is simply .that the distance measured along the line from any one point to any other, remains constant, however the line be bent.
17.     The use of a cord in mechanism presents us with many practical applications of this theory, which are in general extremely simple; although curious, and not always very easy, geometrical problems occur ir/ connexion with it.   We shall say nothing here about such cases as knots, knitting, weaving, etc., as being excessively difficult in their general development, and too simple in the ordinary cases to require explanation.
18.    The simplest and most useful applications are to the Pulley and its combinations.    In theory a pulley is simply a smooth body
^ which changes the direction of a flexible and inextensible cord stretched across part of its surface; in practice (to escape as much as possible of the inevitable friction) it is a wheel, on part of whose circumference the cord is wrapped.
(i)   Suppose we have a single pulley £, about which the flexible and inextensible cord ABP is wrapped, and suppose its free portions to be parallel. If (A being fixed) a point P of the cord               jP'
be moved to f, it is evident that each of. the portions AB and   PB will be shortened by one-half of PP'.   Hence, I when P moves through any  space  in ' the direction of the cord, the pulley B moves  in the  same  direction, through •    half the space.
(2) If there be two cords and two pulleys, the ends AA' being fixed, and the other end of 'AB bemg attached to the pulley B'—then, if all free parts of the cord are parallel, when P is moved to /*, 1? moves in the same direction through half the space, and carries with it one end of the cord AB. Hence B moves through half the space J? did, that is, one fourth of PP'
Bright angles, and abu negative angles.   Thus the integral curvature of any eluded curve or broken line, whether everywhere concave to the interior or not, is fuur right angles, provided it <Jk>es not cut itself.    That of a. I,emm«ate,
